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Chapter 1 
INTRODUCTION 


well, you have opened my book, and you are probably 
wondering what a toilet has to do with growing marijuana .. . 
perhaps you have never heard of hydroponic gardening. 
That is what this book is all about; turning you on to an old 
method of growing plants in the absence of soil and using it 
as a brand new method of growing super weed! 

The word hydro, meaning water, and the word ponic, 
meaning working, makes the definition of hydroponics 
waterworking. Growing plants in an inert substance such as 
gravel, with a liquid nutrient solution circulating through the 
growing medium, results in faster growing, healthier plants. 

AS for the toilet, it is a completely functional hydroponic 
garden. There are, however, better things touse for a growing 
unit. 

No longer is there a need to hassle with all the pots and soil 
one needs to grow plants the conventional way. 

All you need for hydroponics is one tray four to eightinches 
deep that can be used for the entire growing cycle of your 
plants from seedlings to maturity. As for the growing medi- 
um, you can use gravel, vermiculite, sand, or even broken 
pottery. Best of all, it can be made fully automatic so that you 
don't even need a green thumb to get excellent results with 
hydroponics. 

All the information you need to grow your favorite plants is 
in the chapters ahead. Of course, 1 do not recommend grow- 
ing anything illegal! As you all know, growing marijuana is 
illegal in the United States. Therefore, it is the author's recom- 
mendation that you read this book for your own personal 
information. However, all of the information in this book can 
also be applied to growing legal plants, vegetables and 
herbs in a fraction of the time it takes with conventional 
methods. 


Hydroponics (What is it?) 

What makes a plant grow? The majority of plants require a 
few essentials; water, air, light, mineral salts, and a growing 
medium to support the roots. A plant growing in soil sends 
out a root system to absorb the mineral salts available in the 
soil These salts, broken down into an inorganic form, are 
absorbed into the roots by a process known as osmosis. 
Carbon dioxide, from the air, is drawn into the leaves to help 
in the process of making new tissue. The energy needed to 
transform these substances into living tissue comes from 
light. 

when the source for mineral salts dwindles. the plant 
sends out roots to locate a new source. The energy used up 
by the plant in producing new root systems amounts to lost 
time and energy that could be used in growing foliage. 

In hydroponic gardening, a plant is grown in a medium 
such as gravel. To feed the plant, a nutrient solution contain- 
ing mineral salts is circulated through the gravel giving the 
plant all the nutrition it needs for optimum growth. Since the 
plant has all the mineral salts readily available, the root sys- 
tem can be kept to a minimum, thus more energy is exerted 
toward foliage production. 

Since the plants don't have to compete for mineral salts, 
they can be placed closer together. The result: higher yield 
and faster growing plants in the space available. Of course, 
there are a few things you have to know before you start the 
hydroponic garden. In the chapters ahead, I will cover all the 
details you'll need to grow super plants. 


Germinating Your Seeds 

This is a good place to start. By the time your seeds germi- 
nate, you could have the hydroponic garden all set up. 

In the past few years, I have seen a lot of different methods 
of germinating seeds. In my opinion, the paper towel method 
works the best. This consists of placing the seeds between 
four or five damp paper towels and then placing them in a 
warm area of the house. 

Sprouts should appear in about one to seven days. It is 
very important to keep an eye on the sprouts to prevent 
them from drying out. A good practice is to water them lightly 
every day. As they sprout, place them into a BR8immediate- 
ly. This is important because if you wait too long you could 
damage the roots. 

It is best to handle the plant as little as possible. Many times 
roots have been damaged during transplanting; thus dwarf- 
ing the plant. Germinating the seeds first gives the grower a 
better selection of the healthiest sprouts. The first seeds to 
Sprout usually grow to become the healthiest plants. 


Germinating the seeds in moist paper towels is an easy 
method to select the hardiest growing seedlings. Once they 
have germinated, place the seedling into a BR 8. 


Chapter 2 


GROWING MEDIUM 
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The growing medium is а very important part of hydro- 
ponics. It would be wise to take some time in choosing the 
best medium available. The right decision can make or 
break the quality and quantity of your stash. 


Requirements for a Good Growing Medium 
First, it must be an inert material (a substance with no 
active chemicals of its own). This is important because you 
don't want any foreign chemicals leaching into the nutrient 
solution that could contaminate it. Gravel, sand, vermiculite, 
and perite are some of the most commonly used inert 
mediums. Second, it must be a material that will not pack 
down too tightly. It is very important that the plant has a 
supply of oxygen around the root system. If the growing 
medium packs too tightly, the aeration will be stifled, eventu- 
ally suffocating the plant. The third factor for a good growing 
medium is the ability to retain water. without proper mois 
ture around the roots at all times, the plants will die quickly. 


Gravel 

In my opinion, gravel is the best growing medium by far. It 
is readily available at stores selling cement. It is easy toclean 
and sterilize. The aeration is very good, and it retains water 
for long periods of time. 

Gravel can also be re-used by simply sterilizing it after 
cleaning all the roots from the previous crop. The size of the 
gravel should be about the size of a green pea ... hence the 
name “pea gravel”. 

I should mention thatin the past, I have obtained the gravel 
] use from a sand and gravel company, and have never 
sterilized it for the first crop. After rinsing it well with fresh 
water it is usually safe to use. 1 would recommend, however, 
that you sterilize the growing medium after the first crop to 
prevent bacteria growth. This bacteria could disease future 
plants. If you obtain the gravel from a river bed or a source 
other than a sand and gravel company, it would be wise to 
sterilize it just to be safe. 


Using Chlorine to Sterilize 

You can use chlorine bleach to sterilize the growing 
medium by mixing a solution of '4 cup chlorine per gallon of 
water. Let the gravel soak in this solution overnight, then 
flush thoroughly with fresh water until most of the odor is 
gone. If there is a remaining odorof chlorine it will not hurt the 
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plants, but it is important not to allow any chlorine solution 
to remain at the bottom of the growing tray. This would 
definitely harm your plants. 


Sand 

Sand is another popular medium used in hydroponics. It is 
important to use a coarse non-calcerous sand. If the sand is 
too fine or contains silt or soil, it will eventually pack down 
and prevent proper aeration. Beach and river sand can be 
used as long as you wash it thoroughly. If possible, it is better 
to buy the sand already washed and ready to go. ^ good 
place to obtain it is as a swimming pool supply store. 

There is one major problem with using sand. Being more 
dense than gravel, it has a tendency to build up unwanted 
salts which will hurt the root system. It is a good idea to leach 
these salts out with fresh water every time you replenish the 
nutrient solution. This is done by running fresh water through 
the growing tray in place of nutrients. 


vermiculite 

Vermiculite is obtained from natural mica deposits. When 
heated to a very high temperature, it expands to 15 times its 
original size. The finished product is a lightweight, sterile, 
highly absorbant material. Because of these properties, it is 
used quite often in hydroponic gardening, (usually in con- 
junction with another growing medium. Since it is so highly 
absorbant, it isn't wise to use by itself. Mold and fungus have 
a tendency to grow easily in a constantly damp medium. 

Vermiculite works quite well in conjunction with perlite in 
units that require high moisture absorption. A mixture of ve 
vermiculite and v» perlite is often used in wick systems. (See 
the next chapter on containers). 


Perlite 

Perlite is made of puffed glass that is capable of retaining 
over six times its own weight of water. It can be used as a 
growing medium by itself, or as an additive to other sterile 
mediums. Although it has a tendency to grow algae, it will 
not harm your plants. Perlite has the added advantage of not 
turning to “mush” as vermiculite often does. When using 


either one of these two mediums, it is important to use filters, 
as they contain fine particles that may clog up the pump. 


(This applies if you are using an automatic system). 
Perlite and vermiculite can both be used more than once, 
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but it is important that it is allowed to dry out before reusing. 
This can be done by removing it from the growing tray and 
placing it in the sun until dried. 


Cinders 

If you use cinders for the growing medium), be sure to soak 
them in water for at least 24 hours to remove any excess ash. 
Some of the more common types of cinders used are vol- 
canic, coal, and charcoal cinders. 


Mica-Peat 

Itisn't wise to use mica-peat by itself as a growing medium 
because of its make up. It does work well as an additive to 
sand or vericulite to improve aeration. 


Broken Bricks and Pottery 

If you are really hard up for a growing medium, broken 
bricks or pottery can be used with good results. Break the 
pottery or brick into small pieces with a hammer; vs to ¥2 inch 
is sufficient. Soak the pieces for 24 hours to clean away any 
excess clay. This is a good way to recycle any broken clay 
pots you may have. 


| Chapter 3 
| THE CONTAINER 


There are many types of containers one can use for the 
hydroponic garden. Plastic dishwashing trays, plastic cov- 
ered wooden boxes, old sinks, and plastic flower pots are 
some of the most commonly used. 

The only requirements needed for a growing tray are: 

1. It must be made of a material that will not decompose in 
water. Untreated wood, compressed fiber pots, and un- 
treated metal containers are not good to use. Plastic contain- 
ers, wood treated with fiberglass or epoxy paint, and porce- 
lain will bring better results. 

2. The growing tray must have good drainage. Without it, 
small pools of nutrient solution will remain on the bottom of 
the tray. Eventually, the root system will become rotten from 
being constantly wet. If this should occur, the plant will 
become sick and die. Be sure to put the drain at the lowest 
point of the growing tray, to assure complete drainage. 

3. It is important that the growing tray be at least 5 inches 
deep for proper root growth. 

If it is not this deep, the roots won't have enough area to 
grow, to support the plant. 


Manual Feeding vs. Automatic Feeding 

One of the big advantages of hydroponic gardening is that 
it can be made completely automatic. You can use a 
submergible pump and a timer together to do all of the 
scheduled feedings. 

There are only two things that you will need to do. One, 
raise the lights occasionally, because your plants are going 
grow very fast once they have established themselves, 
(usually 2-3 weeks). 

Secondly, you will need to change the nutrient solution 
every 10-14 days, for best results. 

Manual feeding hydroponic units are excellent for the 
beginner. The units are easy to make, and are inexpensive 
as well. Although as you become more interested in hydro- 
ponics you will probably want to advance to an autornatic 
system. 

The most popular hydroponic gardens are the gravity feed 
type. These units are flooded one to four times daily. This is 
easily done with a small unit needing one to five gallons of 
nutrient solution. When the growing tray is larger and re- 
quires five to ten gallons of nutrient solution it is impractical 
to try to manually feed the plants because of the weight 
involved. 


и inch hole 


This hydroponic garden is simple to construct, and the 
results are excellent. Any plastic container that is at least five 
inches deep will work. Cut a '4 inch hole in the center bottom 
of the container. Place a plastic screen over the hole to 
prevent any of the growing medium from falling through. 

Use gravel, vermiculite, or perlite for the growing medium. 
After germinating the seeds, put them into BR 8 growing 
cubes. Place the cubes into the growing medium six inches 
apart to allow for normal growth. 

water the plants one to four times daily. To do this, simply 
pour the nutrient into the growing tray, then replace the 
bucket under the tray to allow the nutrient to flow back into 
the bucket. 

Replace the nutrient solution every ten to fourteen days. 
when you do replace it, pour fresh water once through the 
medium to leach out any build up of mineral salts. 

Unless you have a bright window to put this garden near, it 
would be a good idea to use a plant light for best results. 
(Refer to the chapter on lighting to find the best light to use for 
your particular needs.) 
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This is another hydroponic garden that is used quite often, 
because of its ease of construction and use. 

Like the previous hydroponic garden, you can use any 
plastic container that is at least five inches deep. The reser- 
voir is a plastic bucket, connected to the tray by a hose. 

when it is time to feed the plants, raise the bucket higher 
than the growing tray allowing the nutrients to drain. Then, 
lower the bucket so that the solution will flow back. 


WATER TANK 


Probably the most trouble-free of all the hydroponic units is 
the wick system. The plants get the food they need through a 
specially treated wick suspended in the nutrient solution. 
This is made possible by a process known as capillary 
action. The wick system works very well for a small garden 
Of four or five plants, but for a larger operation the irrigation 
method should be used. 

To construct a wick system, you will need two containers 
at least six inches deep, preferably the same size. In one of 
the containers drill six % inch holes, in the bottom. The 
number of wicks the system will need depends on the size of 
the growing tray. Thread the wicks through the holes as in 
the picture, leaving approximately four inches suspended 
from the bottom. 

The second tray should have enough nutrient in it so that 
when the top container is fitted into the bottom one, the 
wicks will be submerged in the liquid. 

The next step is to fill the top container with perlite or 
vermiculite, (a combination of one-half perlite and one-half 
vermiculite works very well) In this type of unit be sure to 
use the previous mentioned mediums, because of their high 
moisture absorbing qualities. To start the capillary action of 
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the wicks, pour enough nutrient into the growing medium to 
dampen it. The system is now ready for germinated seed- 
lings. 

Unlike other types of hydroponic growing units, the wick 
system doesn't need the nutrient changed. It is necessary 
however to keep the nutrient at a constant level. Add more 
nutrient solution as the plants use it up. 

When you decide to get into growing plants on a larger 
scale you may want to build a fully automatic system. 
The advantage to this is that it can be built to your own 
specification. The biggest cost of the system will be the 
pump and timer. The growing tray and reservoir can be 
built inexpensively using a wood frame lined with a vinyl 
plastic. The total cost for a homemade hydroponic growing 
system may be anywhere from $10 to $100 depending on 
the size, and whether it is automatic (needing a pump and 
timer) or manual feeding. 


There are two factors that you will want to keep in mind 
when building a growing unit. First, if the hydroponic unit is 
going to be used inside under artificial lighting the growing 
tray should be designed to fit under your lamps. A four foot 
growing tray requires a four foot Grolux light. An eight foot 
growing tray requires an eight foot Grolux, and so on. The 
width of the growing tray is also governed by the amount 
of lamps to be used. When using a double lamp fixture, the 
growing tray shouldn't be wider than 12 inches, because of 
the amount of light the plants will receive from that single 
source. 

The second factor is whether the growing unit is going to 
be automatic feeding or manual. If the unit is going to be a 
manual feeding system, the size will be regulated by the 
amount of nutrient solution needed to irrigate the growing 
tray. 

To calculate the amount of nutrient needed to irrigate the 
growing medium of a given size tray, multiply the width by 
the length by the depth in inches. Then divide this number 
by 1728 (the number of inches in one cubic foot). Multiply 
this number by 7.5 (the approximate number of gallons 
in one cubic foot). This figure is the approximate number 
of gallons needed to fill the growing tray, but since the gravel 
takes up 2/3 of the area, divide the number by three. This 
is the number of gallons needed to irrigate the growing 
medium. 

Once you have decided on the size and type, (automatic or 
manual feeding) you are ready for the construction. The 
sides can be made of з" plywood or 2" x 8" boards. The 
bottom should be 24” plywood. All of the joints should be 
glued with a marine glue. It would also be a good idea to 
use corregated nails at all the joints for added strength. 

At one end of the tray, drill a 1" hole for drainage. You will 
need a plastic hose fitting to place in the hole, (see the 
picture on the next page). 

It is possible to coat the tray with a plastic fiberglass resin, 
but I have found through experience that it is a lot easier to 
line the tray with a vinyl plastic cloth. 

For the nutrient reservoir, an exact replica of the growing 
tray can be made. It is also possible to use a plastic jug or 
container. A plastic garbage can makes a good nutrient 
reservoir. (A kit to build a 12" x 36" x 8" hydroponic unit is 
available from Indoor Garden Supply Co. in the back of the 
book.) 
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Now. the one you have been waiting for. An old toilet will 
work for a hydroponic garden. 

To make the toilet work, you will need a pump. If you have 
a drill motor, a “Flotec” pump can be used in conjunction 
with it. This pump costs about $6.00 

A watertight box will have to be constructed to catch the 
nutrient solution once it has been flushed through the 
growing medium. You can use 2" x 4" lumber and plywood 
coated with asphalt emulsion, or epoxy marine paint to 
build the tanks. 

To feed the plants, simply flush the toilet and turn the 
pump on. Do this four times a day for best results. 
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Use Plastic Pipe and Fittings 

In hydroponics where you are using a liquid solution to 
feed the plants, it is important not to use metal pipe and 
fittings. Metal that isn't coated with epoxy paint or some other 
protective coating will eventually rust. Rust and corrosion 
that form on the metal will find its way into the nutrient solu- 
tion, killing the plants. 

Plastic is a better material to use for the hydroponic garden. 
It is easy to use, and is readily available at plumbing supply 
Stores. 
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Chapter 4 


LIGHTING 


Lighting is a major part of the indoor hydroponic warden. It 
can determine the rate of growth, the sex, and potency of 
your plants. Without good light, most plants cannot complete 
the process known as photosynthesis. In this process, a plant 
makes carbohydrates (simple sugars) from carbon dioxide 
and water utilizing the energy from light. A waste product 
from this process is oxygen. When a plantis receiving only a. 
portion of the light it needs, photosynthesis is impaired. The 
result can be slow growth rate, low potency, and a plant that 
is susceptible to insects and disease. 
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when growing plants outside, they may receive any- 
where from 600 to 15,000 footcandles of light depending 
on the weather. A plant grown indoors under artificiallignting 
will receive anywhere from 500 to 1,800 footcandles of light 
depending on the type, quantity, and size of plant light 
used. (See chart below). 

It is obvious that you would obtain better results growing 
plants outdoors because of the lighting difference, but unless 
you have a secluded spot to grow them in, I wouldn't 
suggest it. 

Excellent results have been obtained growing plants in- 
doors using artificial lights. There are also many advan- 
tages to growing plants indoors; the entire growing environ- 
ment can be completely controlled. Insects and disease 
nonexistent: and the temperature and humidity are easily 
adjusted to the plants needs. Best of all, you can grow your 
favorite plant in the privacy of your own home! 


Measurement in Footcandles Received by a Plant 
Under Artificial Lighting 


一 


Distance Two lamps Four lamps 
from lamps used for used for Four lamps 
(inches) 200 hours 200 hours New 
Е Е o уыс и, E E с. 
1 1100 1600 1800 
2 860 1400 1600 
3 680 1300 1400 
4 570 1100 1260 
5 500 940 1150 
6 420 820 1000 
Y 360 720 900 
8 330 660 830 
9 300 600 780 
10 280 560 720 
11 260 510 660 
12 240 480 600 
18 130 320 420 
24 100 190 260 


*Footcandle is a measurement used to rate the amount of radiant energy 
an object may receive from a light source. One footcandle is the amount of 
visible light falling on one square foot located one foot away from one 
candle. You might want to read that again, but it doesn't really matter if you 
understand it. All you need to know is that the more footcandles a plant is 
receiving the better. 
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The Length of Light Per Day 
Determines Flower Production 

The length and amount of light a plant receives per day 
plays a large part in determining maturity and potency. 
when growing plants indoors under artificial lighting, you 
can control the length and intensity of the day and night 
period. 

Marijuana plants produce resins to keep its leaves moist in 
times of drought. As the plant becomes older its capabilities 
for producing resin increases. The resin content is at its 
highest when the plant is producing seed. 

Keeping these factors in mind, it would be best to prolong 
the flowering process for as long as possible, and to harvest 
just before pollination. A daylight period of about 18 hours 
light and 6 hours dark will produce a flowering plant in 
approximately five months. An increase of the dark period 
and a decrease of light will start the flowering process. To 
keep the day and night time constant, a timer should be used 
on the lights. 

It is important to use sufficient lighting for the indoor hydro 
ponic garden. It is a major factor in growing a superior Crop. 
Use very high output fluorescent lamps, ог 1000 watt metal- 
arc lamps for the best results. when using standard output 
fluorescent lighting use a minimum of two lamps, three and 
four are even better. 

To assure good light distribution, paint the walls white or 
line them with aluminum foil. 


WEEKS From 
PLANTING то FLOWERING 
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Plant Lights 

There are lights on the market made especially for plant 
growth. The most commonly used are the fluorescent types 
because of the color range emitted. The low heat. and the 
small amount of electricity used make these economical. 
These lamps put out, along with other colors, red and blue 
light. Scientists have found that plants need these colors to 
complete the photosynthesis process. GroLux, Dura- Lite, 
and Vita-Light are some of the most commonly used plant 
lights. 


Using Cool White Lamps as Plant Lights 

Good results have been obtained with the use of fluores- 
cent cool white lamps. Even though they are low in the red 
and far red light range, your plants will grow well under this 
type of lamp. They are a little cheaper than the plantlightson 
the market but are not specifically formulated for plant 
growth. Some growers swear by them; personally, | feel that 
the Gro Lux plant light is superior. 


Light Distance from the Plants 

If you lock at the table on page 31, you will notice that the 
amount of light the plant will receive depends on the dis 
tance from the light source. Placing a plant under a Gro-Lux 
lamp about one inch from the bulb will give the plant 
approximately 1,100 footcandles of light. Moving the lamps 


further from the plants will reduce this amount. It is important? 


that you keep the fluorescent light source close to the plants 
at all times. Caution should be taken to keep the leaves from 
touching the lamps since burning may result. 

How many lamps should one use for the hydroponic 
garden? since light is a major element in plant growth, your 
plants will grow according to the amount of light they re- 
ceive. Studies on light output of fluorescent lamps show that 
using four lamps rather than two will almost double the 
amount of footcandles a plant will receive. The more light the 
plant receives, the more vigorous its growth. Be sure to give 
your plants sufficient lighting; they will love you for it. 


Grow-Lux Plant Lights 

The Gro-Lux light made by the Sylvania Company comes 
in sizes 12 to 96 inches and will fit a standard fluorescent fix- 
ture. There are two types of Gro-Lux lights; the standard and 
wide spectrum. The difference is in the amount of light they 
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put out in the red and blue light spectrums. Standard Gro их 
lamps put out 27.07% blue and 39.55% red, while the wide 
spectrum Gro Lux put out 14.29% blue and 21.78% red. Blue 
light will promote foliage and red light will promote stem 
growth, and flower production. A combination of standards 
and wide spectrum. lights will work. You will have better re- 
sults using all standard Gro-Lux lamps. 

The standard and wide spectrum Gro-Lux lamps come in 
three intensities; regular output, high output, and very high 
output, each needing a different output fixture and ballast. 
The very high output is the best of the three but is also the 
most expensive. 

You can see a difference in the rate of growth and potency 
when growing plants under a VHO lamp and fixture. It 
makes sense that the closer you get to simulating the light 
intensity of the sun, the better the results will be. 


Incandescent Plant Lights 

within the last few years the large light manufacturers 
have come out with an incandescent light made especially 
for use in growing plants. Even though they are superior to 
the standard incandescent light we use in our homes, they 
can't yield the results obtained with a fluorescent lamp. The 
light emitted from an incandescent lamp is in the red and far 
red side of the light spectrum, but is very low in the blue 


Energy Emission in Arbitrary Color Bands 
40 Watt Flourescent Lamps 
(In Watts and Percent of Total Emission) 
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range. Since plants utilize red light in the production of 
flowers, the incandescent lamp makes a good supplemental 
lighting source to use when you want the plants to bloom. 

when using an incandescent lamp, it is important to hang 
it at least two feet from the plants because of the heat 
radiated from it. Also, it would be wise to use a porcelain fix- 
ture because it can take the higher heat involved. 


Metalarc Lamps 

with the invention of the metalarc lamp, it is now possible 
to use these high intensity lights for plant growth. With 
mercury and sodium vapor lamps there was a problem with 
the spectrum of light they emitted. Metalarc lamps have 
excellent color retention, and work very well for growing 
plants. The average life for the metalarc when used 18 hours 
a day is about 9,000 hours. It should be hung in a vertical 
position (this is important to make it work properly), about 36" 
from the plants. Heat can sometimes become a problem, 
but with a remote ballast it can be alleviated. The two sizes 
used most often are the 400 watt and 1,000 watt. The best 
results have been obtained using the 1,000 watt lamp and 
fixture. 


Incandescent Plant Light — Footcandles 
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ENERGY (ARBITRARY UNITS) 


Light Output for 48 Inch Cool White Lamp 
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At usual height of foliage the average foot- 
candles delivered are 400. 


Light Emission of the Standard Gro-Lux 
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Ground the Light Fixture 
Since hydroponics is growing plants in a liquid solution, it 
is very important to electrically ground the lighting fixtures. 
| (Especially the metalarc type) This сап be easily done by 
connecting a wire from anywhere on the fixture to a cold 
water pipe or a metal rod stuck into the ground. Some 
buildings have three prong recepticles that are connected to 
ground. If so, obtain a plug to fit this type of recepticle 
and ground the fixture accordingly. If you don’t know what 
you are doing when it comes to wiring, ask someone who 
does to help you. By grounding the fixture you are protecting 
yourself from any chance of electric shock. 
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To prevent any possibility of electric shock, electrically 
ground the lighting fixture. 


| — | | 


= 


Hanging Your Lights 

It is best to hang the lamps from the ceiling on pulleys, 
because they are easily raised and lowered. I have seen 
plants grow up to four inches in a 24 hour period! Chances 
are that you will have to raise the lights everyday once the 
plants have established themselves hydroponically. 


Life Expectancy 

Fluorescent lamps last 6 to 10 times longer than the incan- 
descent type. The life expectancy of a fluorescent plant light 
is approximately 12,000 hours. It is a good idea to change the 
lamp after about 10,000 hours, because they may lose up to 
45% effective light after that. If this isn’t done, the plant may 
suffer from the lack of light. 


Lighting Efficiency 

The most efficient part of a fluorescent light is the middle 
third. The light output gets a little weaker towards the endsof 
the bulb. So, save the center for your favorite plant. 


Lighting Costs 

The cost of running an eight foot double fluorescent fixture 
for 18 hours a day for one month will be approximately $2.70. 
This figure depends on the price of electricity in your area, 
and was based on a rateof 3C per killowatt hour. 
(то increase the efficiency of the growing room, paint the 
walls white or line them with foil. This will increase the 
amount of light reflected back to the plants. 
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Chapter 5 
NUTRIENT SOLUTIONS 


One advantage to hydroponic gardening is the ability to 
control the nutrients available to the plant. Marijuana like 
most plants need the three basic elements — nitrogen, 
phosphorus, and potassium — along with trace elements, 
iron, manganese, copper, zinc, boron, and molybdenum. 
Although no studies per se have been made on the require- 
ments of marijuana for highest potency, it is close to the 
requirements for growing hops. 

In the early stages of growth, marijuana needs a high 
amount of nitrogen and potassium and not so much cal- 
cium. In later life, the amount of calcium should be increased. 
During the last couple of months the nitrogen should be 
decreased along with the potassium and calcium to pro- 
mote resin production. 

Almost any commercial fertilizer can be used in hydro- 
ponics as long as it contains all of the necessary elements. 
Many people mix up their own nutrients to suit the plant's 
needs. There are, however, many good commercial plant 
nutrients on the market that have a guaranteed analysis. 

If you wish to mix your own, Sudbury XYZ elements can 
be used. Excellent results have been obtained with Eco- 
Grow. It is far superior to most other nutrients on the market. 


Also it was developed for hydroponic use. 


Nitrogen 

This element is quite important in the makeup of the 
nutrient solution. Plants use large quantities of nitrogen in 
the production of proteins and in chlorophyll development. 
During the plant's early life the demand for this element is 
high. As the plant matures and begins to produce seed, the 
need for nitrogen is less. In excess amounts, the plant will 
grow lush green foliage with soft sappy stems. It can also 
slow down the metabolism of the plant and thus slow down 
the flower process. 

A deficiency of nitrogen may produce a slow-growing, 
stunted plant with a large root system. Leaves will be lighter 
than normal and usually small.-The effects are noticed first 
on the older leaves. 

The sources for this particular element are either calcium 
nitrate or sodium nitrate. 


Phosporous 

Phosphorous plays an important part in root and plant 
tissue, and is necessary for cell division. An excess of this 
element may occur when other elements are low such as 
nitrogen. When this happens, the symptoms are much like 
that of nitrogen deficiency. Most plants can tolerate a high 
level of phosphorous before showing any abnormality in 
growth. 

A deficiency of this element will produce a stunted plant 
with dark-colored leaves, sometimes purplish in color. Little 
branching, if any, will occur. Root systems will be small, and 
stems will be excessively hard. 

The principal source for this element is superphosphate. 


Potassium 

Not very much is known about what potassium does for 
plant growth. Some theories are that it enhances the plant's 
ability to resist disease and other adverse conditions. It may 
also function in the process of producing simple sugar from 
CO: and water. In early life of the plant, potassium produces 
profuse growth and foliage. In later life, high quantities of 
potassium will inhibit resin production. 

A plant that is deficient in this element will have older 
leaves that are yellow with curling edges. The new growth 
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will start to droop, and the stems will become soft. The plant 
may also become susceptible to mildew and rust. 
Potassium is obtained from potassium Sulphate. 


Calcium 

Calcium is used in the makeup of plant cell walls. It acts as 
a sieve to other nutrients that pass through the cell wall to 
neutralize any excess that may occur. 

During the early stages of growth, calcium in high quan- 
tities may dwarf the plant. In later life it will inhibit resin 
production. 

In case of any deficiency, the root system will be the first to 
show it. They will be small, and eventually the roots may 
die. Plant growth will be stunted; the leaves may curl and 
appear dark in color. 

Calcium chloride or calcium nitrate are sources of this 
element. 


Magnesium 

This is a key element in the production of chlorophyll 
which gives the plant its green pigment and taps the energy 
from the sun to make all the other processes possible. It is 
also thought to increase resin production in the later life of 
the plant. Since a seed contains pretty much all the mag 
nesium a plant needs through middle age, any deficiency 
will not show up until the plant is well into its prime. If it does 


occur it is easy to spot. The leaf veins will remain green while 
the rest of the leaf turns yellow. 

An excess of this element will produce large lightcolored 
leaves. It will also delay flowering. 

Epsom salts is a good source of magnesium. 


Iron 

Even though iron is a very important mineral for normal 
plant growth, little is Known about what it actually does. 
When iron is deficient in plants, the leaves become pale and 
eventually dry up and die. Some theoriesare thatiron is used 
by the plant in the production of chlorophyll. 

Plants use a very little amount of iron, but it isn't always 
available to the plant. The problem with this mineralis that it 
combines with other elements in the nutrient solution form- 
ing bonds and making it impossible to break down. 

The PH factor has a lot to do with the iron forming bonds. 
Light also plays a large part in reducing available amounts of 
iron. When the nutrient is towards the alkaline condition, iron 
will combine with the hydroxyl ion forming ferric hydroxide; 
thus becoming insoluble. Iron will also form bonds towards 
an acid PH. 

Carbonates and phosphates will react with iron, so if you 
are into making up your own mixture, it would be wise for 
this reason to add the iron just before you mix in water. 

When iron, along with other elements, are leftina container 
uncovered, light may cause them to form bonds with miner- 
al salts in the solution. That is why many commercial nutri- 
ents come packaged in dark colored bottles. After using the 
nutrients, be sure to close the cap tightly. This will assure that 
all the elements in the nutrient solution will be available to 
the plant. 


Trace Elements 

Zinc, boron, maganese and sulphur, in small quantities are 
all important in the balance of a healthy plant. Most Commer 
cial nutrient solutions have all the trace elements necessary. 
Since most mineral elements used for nutrient solutions are 
impure, it is hard to diagnose a deficiency. In excess, these 
elements are highly toxic and will cause death to the plant. 
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Water and the PH Factor 

The important thing to remember about water is the PH. 
This one factor alone can throw the balance of the nutrient 
solution off, resulting in a deficiency in elements vital for 
healthy plants. 

The PH ranges from 1.0 to 14.0 — 7.0 being neutral. The 
ideal PH is between 6.2 and 7.0. Below 6.2 is considered acid; 
above 7.0 is considered alkaline. | 

When the nutrient solution is either towards an alkaline or 
acid base, elements such as iron will combine with other 
elements. The combination will make them unavailable to 
the plant, 

To prevent this from occurring, measure the PH of the 
water with a PH tester. If the water is towards the acid side, 
add a very small amount of sodium hydroxide, calcium 
carbonate or potassium hydroxide. This will raise the PH. 
Caution should be taken when handling hydroxides. They 
are caustic and shouldn't be handled with wet hands. 

If you find the PH to be towards the alkaline side (which 
most water is), add two teaspoons of distilled white vinegar 
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per gallon of water to lower the PH. Two aspirins per gallon 
of water will also work. 

When the hydroponic garden is larger than just a few 
gallons, you may want to use sulfuric acid to lower the PH. 
To do so, simply add small amounts until the PH reads lower. 
POUR THE ACID INTO THE WATER: DON'T POUR THE 
WATER INTO THE ACID. Splattering may occur. If any gets 
on you, wash immediately with cold water. 

You will want to adjust the PH before any nutrients are 
added to the water. Check the PH again after you add the 
nutrients and adjust accordingly. 


Water Analysis 
Cedar and Tolt Rivers 


Results given in milligrams per liter, i.e. parts per million, except as noted (*) 


CEDAR TOLT 
а) (2) (3) (4) 
17.2 16.3 Alkalinity, Total (as СаС03). . + - » >» 5.6 2.1 
17.2 16.3 Alkalinity, Bicarbonate (aa CaCO3). - - 5.6 2.1 
<0.05 <0.05 Barium (Ва) . . « + + • + + + + + tt n <0.1 «0.1 
«0.003 «0.003 Cadmium (Cd). . т «0.003 *0.003 
6.75 6.95 Calcium (Саў..... 4 + + • + - + 2.7 3.15 
1.6 2.6 Carbon Dioxide, free (calc.). - - - + = 4.0 7.3 
2.9 4.7 Chloride (Cl). + + + 5 + + + + ++ 1.9 3.6 
«.005 «.005 Chromium (Cr+6) . =- > s es s -ret <.005 <.005 
10 10 *Color, std. units... + + + see 14 15 
«0.01 «0.01 сеа ЖЕ D aoe eo aes «0.01 0.16 
0.96 0.96 Fluoride (Е) . e. + + + ++ <0.10 0.98 
21.5 21.7 Hardness, mg/l (as СаС03) . + + - + °° 9.8 12.7 
1.26 1.27 XHardness, grains per gallon + e - - * * ‚57 -74 
0.03 0.03 Iron (Ее). - «erit t t nt n 0.09 0.17 
«0.02 «0.02 Теза) ee д eon ж + «0.02 «0.02 
1.1 1.05 Magnesium (Mg). « - » + 6 00 ttt 0.7 1.15 
.0025 .0045 Manganese (Mn). e . « ss sesers .008 .0055 
.015 .015 Nitrate (аз N). + 5 + + + + + + + + - + .035 0.10 
«0.01 *0.01 Nitrogen, Ammonia (as NNE CIES <0.01 <0.01 
0.05 0.04 Nitrogen, Organic (as М). + + - + + + - 0.04 0.05 
10.3 10.65 Oxygen, dissolved . . + + + + + * 10.85 10.95 
93 94 *Oxygen, percent of saturation... · - 96 101.5 
7.45 F ари с tee а 6.85 6.15 
40 43 Residue, Total. . . + • + + • ene 22 25 
8.0 7.9 Silica (Reactive 5102). . . + + + + + 4.9 4.4 
*.003 *.003 Silver (Ар) . - • + + • + • ees • + • <.003 < .003 
1.72 1.74 Sodium (Na) . . . - «e + + • rtr • t s 0.87 0.88 
52 52.5 *Specific Conductance, micromhos . . . . 17 27.5 
1.9 1.3 Sulfate (505) . . + + • + + + + + +» • 2.3 2.3 
11 10 *Temperature, Vs rn тата Као 10 12 
.45 .55 *Turbidity, FTU. e.. 6 + + + + ee te .65 .8 
«0.1 «0.1 Tannin-Lagnin . e ss es + • + + + тај 0.19 0.18 
<0.01 <0.01 Рато (Qn). . 4 ox eco нож hx «0.01 0.12 


A water analysis like this one can be helpful when mixing 
a balanced nutrient solution. It can be obtained from your 
focal water department. 
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When the nutrient drains from the growing tray, air is drawn 
to the root system. This constant air supply around the roots 
is one reason hydroponics works so well. 
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Chapter 6 


FEEDING YOUR PLANTS 


The important thing to remember about feeding your 
plants is to keep the growing medium moist at all times. TO 
do this, you will have to irrigate the growing tray one to five 
times daily. This depends on how fast the growing medium 
dries out in the growing trays. Most growing mediums will 
appear dry on the top after a short period of time. (This is 
a desirable trait in a growing medium, because there is less 
chance of algae growing on a dry surface.) Gravel will dry on 
the surface quickly but will remain moist below the surface 
for a long period of time. 

When using gravel, irrigating the growing trays twice a day 
is usually sufficient. 


How to Irrigate the Growing Trays 

AS I have mentioned, plants get the minerals needed for 
growth by flooding the growing medium with a nutrient 
solution. As the solution slowly drains from the tray, it pulls air 
into the growing medium. This is how the roots receive the 
oxygen needed to complete the process of osmosis. (This 
condition is ideal for plant growth. It is a major reason hydro- 
ponics works so well). 

Irrigating the growing tray can be done in one of several 
ways. With a manual feeding system, simply pour the 
nutrient into the tray, and allow it to drain back by gravity 
flow. 

When using the growing trays that require larger amounts 
of nutrient solution, it is imperative to use an electric pump 
to irrigate the growing tray. If you are mechanically minded 
at all. you can obtain a water pump from an old washing 
machine. There are also many excellent submergible water 
pumps on the market that are built for this particular purpose. 

when using an electric pump, simply turn it on when it's 
time to feed the plants. Once the tray has been filled, allow 
the nutrient to drain back into the reservoir by turning the 
pump off. To make the unit completely automatic, use an 
electric timer like the Intermatic EB 11 that has a 30 minute 
on-off time. You can preset the feeding times and sit back 
and forget it. 


When Should You Feed the Plants 

If you are using lights to grow the plants, irrigate the 
growing trays at the same time the light tums on. Then irri- 
gate again four hours before the light turns off. Never feed at 
night; it will throw the metabolism of your plants off. 
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Courtesy of Applied Hydroponics, San Rafael California 


Sub Aerated Feeding 

The Hydropote has a unique method of feeding the 
plants. Differing from the usual wick or flush methods, the 
Hydropote employs a constant aerated-circulation feeding 
system. 
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The plants are in a liquid nutrient solution that is con- 
stantly being aerated by an aquarium pump. This method 
eliminates the need for a separate reservoir, pump. and 
timer. 

What makes this unit unique is the aeration device. Air 
bubbles are pumped into the device causing the nutrient 
to circulate through the lava rock medium. The plants thrive 
because they are getting all the air and nutrient needed for 
healthy growth, (see the diagram). The system works well 
for all Kinds of plants as you can see in the picture. 

The Hydropote company has also formulated a two-part 
nutrient especially for their hydroponic unit. The system 
sells in many national magazines. 
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Chapter 7 
SOWING AND CARE 


There are a lot of products on the market for starting seeds. 
Kys Cubes, Jiffy 7's, and BR 85 are just a few used in 
hydroponic gardening. Of these three I have had the best 
results with the BR 8. This product is made of a cellulose fiber 
formulated for hydroponic gardening. It doesn't hinder the 
root growth like some of the other products do. Water is 
absorbed very quickly and is retained for a long period of 
time. These qualities are vital for a healthy, hydroponically 
grown plant. 

AS I said in the chapter “Germinating Your Seeds", it is very 
important that you place the seed into a BR 8 as soon as it 
sprouts. The reason for this is that when a sprout grows, it 
may get entangled in the paper towel. As you pull it from the 
towel, the tiny hairs on the root may get damaged; dwarfing 
the plant. 

when placing the seed sprout into the BR 8, a pair of 
tweezers is an ideal tool to use. Always plant the root tip 
facing down. This isn't essential, but if itisn't done, the sprout 
will have to turn itself around taking more time before it 
actually starts growing foliage. 

Once you have placed all the sprouts into BR 8's, put them 
into a tray (a cookie sheet or cake pan will work), and place 
that under a Gro-Lux lamp. Water the plants once or twice a 
day to keep them moist. For the first seven days water with 
a weak nutrient solution of ve the mixture that is called for on 
the label. 

It is a good idea to let the water stand for 24 hours prior to 
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using. This will evaporate much of the chlorine. It isimportant 
to do this in cities where chlorine is added to the water 
supply. In large quantities, chlorine can cause hardening of 
growth. 

After about seven days or when the plants are about one 
inch tall, put them into the growing medium. Place them 
about six to eight inches apart. Start watering with half 
strength solution increasing to full strength over the next 
seven day period. Read the label of the nutrient you are 
using for the correct mixture. 

Once the plants have been established in the growing 
beds, there are a few things to watch for. The solution should 
be kept at a constant level. After a period of time some of the 
water is lost through plant transpiration and generalevapora- 
tion. This will eventually make the nutrient solution too 
concentrated. Just keep adding water, it will throw the 
balance of the nutrients off a little but won't make any 
difference over a period of ten to fourteen days wDen vou 


S change it anyhow. Also, check the PH from time to 


time. 
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Things to Remember 

As I covered in the chapter “Lighting”, you will want to give 
agg Danis abouteightern ашын шук 
will result in a marijuana plant that will come tos out 
five to six months (if you don't prune it). Always water during 
the day cycle; watering during the night will throw the plant's 
metabolism off. Twice a day for watering is usually enough, 
but the temperature of the growing room is the determining 
factor. You will have to experiment to find how many times 
your plants will need water. The growing medium should 
always be kept damp but not saturated. 

when your plants are in the seedling stage they are very 
vulnerable to pests. Both bugs and disease may attack it at 
this time. An organism that is most likely to attack the seed. 
lings is known as collarrot (or damping off). If this should 
occur, spray a diluted solution of Captan on the growing 
cube about once a week. 

I should add at this point that I have had little problem with 
bugs and disease in the plants І have grown hydroponically. 
The nice thing about hydroponics is the ability to control the 
plants environment. With a little bit of care, you shouldn't 
have any pest problems either. 


Chapter 8 
PROBLEMS 


Even though hydroponic gardening can be trouble free, 
there may be some problems with the plant growth much 
like the ones you may encounter in soil grown plants. 1 will 
discuss some of the most common problems you may have. 


My Plants are Tall and Spindly 

This problem is common to the indoor garden. It is a 
problem with the amount of light available tothe plant. when 
the light source is too far from the plants, they will put all the 
energy into growing tall to reach the light they need. This is 
known as phototropism. 

To alleviate this problem, simply bring the light source 
closer to your plants. When using fluorescent lighting, the 
lamps should be about two inches from the plant. 

In some cases, the problem is that there aren't enough 
lamps being used. A single light is never enough to grow a 
plant. Two lamps is the minimum amount one should use; 
three and four are even better. Also, if the lamps you are 
using are old, the amount of light output may be impaired 
and insufficient for plant growth. After about 10,000 hours of 
use, a fluorescent light should be replaced. 
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The Plant 
is Having Problems Supporting Itself 

This can be a problem in the early stages of growth. For the 
first week or two, foliage growth may exceed stem growth, 
thus making it difficult for the plant to support itself. The 
stems will eventually become stronger with age. 
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Кап older plant is having this problem, it may be a nutrient 
imbalance or a PH problem. Check the PH and adjust 
accordingly. An excess of nitrogen, for instance, will make 
the stems soft and sappy. TO remedy this, first hang a string 
from the ceiling above each plant. Then, using a piece of 
wire, loosely tie the stems to the string in an upright position. 
Using wood stakes in the growing medium to support the 


plant will also suffice. 
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The next step will be to flush the growing tray with fresh 
water. This willleach out some of the toxic build-up of mineral 
salts. Try changing the type of nutrient you are using. Choose 
one with less nitrogen. Most fertilizers contain the same 
mineral elements but in different quantities. ECOGrow is a 
good bet because it contains only 10% nitrogen but in a very 
potent form. 

An excess or deficiency of other key elements can also be 
the problem with weak stems but is unlikely when using 
commercial hydroponic nutrients. Too much standing water 
in the growing tray, not enough water, or insects attacking 
the plant can also be the problem. 
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Insect Control 

When growing indoors, one is less likely to have problems 
with insects attacking the plants. But, sometimes they are 
brought into the growing room on your clothing or on other 
plants. Some of the most common insects are aphids, mealy 
bugs, scale, white fly, and the dreaded spider mite. 

You have to be careful of what you use to rid the marijuana 
plant of insects. Anything poisonous to insects isn't going to 
do you any good. There are some organic methods one can 
use to rid insects but, in some cases, you will have to turn to 
strong insecticides. | have made a chart, on insects and what 
to use to get rid of them (at the end of this chapter). Refer 
to that chart if you are having problems with bugs. 
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Plants need a constant supply of fresh ай for optimum 
growth. Placing a fan in the growing room will accomplish 
this. It will also help keep the humidity down. 
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Plant Companions as a Natural Insecticide 

Some plants can be raised along with the marijuana that 
will act as natural insecticides such as African daises, mari- 
golds, geraniums, and nasturtiums. These particular plants 
put out a scent that insects hate. 


Natural Predators 

Many organic gardeners use natural predators to control 
insects. Tree frogs, chameleon, lizards, praying mantises, 
ladybugs, and lacewing are the most common. 

The last three listed are insects themselves but are very 
efficient in the control of garden pests. Ladybugs, for in- 
stance, can eat 10 times their own weight in bugs per day. 
Simply release these natural predators on your plants, sit 
back, and have a joint while they do all the clean-up work. 
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Home Remedies 

If you don't care to use natural predators as an insect con- 
trol, there are some sprays you can make that will work on 
aphids, spider mite and scale if you catch them in the early 
stages of infestation. 

А sudsy solution of FelsNaptha soap and water will wash 
the insects off the plants, but should be repeated once or 
twice a week. After applying this spray, rinse the plant with 
fresh water. 

A concoction made from 14 cup tobacco to four cups water 
will work on aphids. Allow this solution to soak over night, 
then strain the liquid off. Apply this mixture with a spray 
bottle. Repeat the application once or twice a week until the 


aphids are gone. 


Mold and Fungus 

In a largescale hydroponic garden, the most common 
diseases are the fungus and molds that may grow on your 
plants. Working with high quantities of water, necessary in 
hydroponics, it is important to keep the temperature up and 
humidity down. If you don't, your plants may be attacked by 
some kind of mold or fungus. The most common fungus you 
may encounter are the leaf molds. You can recognize these 
by small patches like spores on the leaves. On the underside 
of the leaf you may notice velvety green or brownish spots 
appearing. Older leaves are affected first. Once these spores 
are established, any movement of the plant will send thou- 
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sands of them throughout the growing room infecting all of 
your plants. 

This fungus can be controlled with a Captan solution. Use 
as directed on the label and only as a last resort. 

It'S better to stay away from chemical fungicides or insecti- 
cides if at all possible. 


Preventive Measures 
Against Disease and Insects 

Trying to prevent the cause of attack from disease and 
insects is sometimes easier than getting rid of the problem 
once it has occurred. For the most part, insects and disease 
will attack an unhealthy plant rather than a healthy one. 

If you keep these important factors in mind you may 
lessen the chance of having your plants attacked. Keep the 
PH at a neutral level — 6.0 to 7.0 is ideal. Keep the humidity 
down and the temperature up. Around a 50€ humidity is 
good. The temperature should be kept between 60 and 80 
degrees. Keep the plants clean. Dust attracts spider mites 
and other insects. Keep the nutrient solution at a constant 
level, and be sure to change it every 1010 14 days. Flush with 
fresh water at least every other time you change your 
nutrient solution. 


Chemicals 

All insects reproduce prolifically, and if you don't catch 
them before they become rampant, the plant has a good 
chance of kicking off. Most insects are fairly easy to get rid of 
with a proper home remedy or commercial insecticide 
spray. The spider mite is an exception. Once it has made your 
plant, its home. You may have to resort to drastic measures 
or harvest early and smoke a few spiders. 

Two insecticides that work well are Malathion and Dia- 
zanon. Used as directed on the label, these insecticides are 
relatively safe as far as insecticides go, because they will 
break down in about 7 days. 

Never use Isotox or any systemic action insecticide. It pene- 
trates the plants tissue so that when the plant is eaten, ће 
insect will die. Always be sure to have adequate ventilation, 
and avoid prolonged breathing of vapors. 

TO be on the safe side, allow a longer period than is called 
for on the label before you eat or smoke a plant you have 
sprayed with insecticides. A period of four weeks is safe. 
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Chapter 9 


HARVESTING 
5425 PLANTS 


62 


Almost every marijuana plant grower has their own 
method of harvesting. Everything from boiling the roots to 
building a special drying box. And, of course, I also have a 
method but can't really claim it as my own, because itis used 
by many growers. 
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Two Weeks in Advance 

When your plant has reached the time in which it is ready 
for harvesting, you will want to change the feeding. Two 
weeks prior to harvesting use only water, without nutrients 
added. This will purify your plants, and help alleviate nutrient 
build-up. 


Reduce the Amount of Feeding 

For the last two weeks prior to harvesting, you will want to 
reduce the watering to once a day. For the last four to five 
days. stop watering altogether until the leaves begin to 
droop. 
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The reason for doing this is to slowly dehydrate the plant. 
when marijuana becomes dehydrated, it sends resins into 
the leaves to try to prevent them from drying out. This is 
exactly what you want to happen because the higher the 
resin content, the better the quality. 

Once the plant is drooping, pull the plant from the growing 
medium — roots and all — and hang it upside down to allow 
more resins from the roots to flow into the leaves and stems. 

You can leave the plantin this position until it is competely 
dry. Pull off all the leaves and placethemintoa jar with a tight 
lid. Check the jar everyday to be sure there isn't any mold 
growing. A bad smell will tell you if mold is present. 

If you detect mold, simply spread the leaves out on a news- 
paper and allow them to dry a little more. Rinse and dry the 
jar, and return the leaves to it for as long as possible. The 
results from this method will be a mild smoking joint. The 
leaves will be dry, but will feel moist to the touch like fine 
tobacco. 
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Dry Ice 

The use of dry ice in curing marijuana seems to increase 
the potency. The reason for this is that there is a chemical 
reaction between the dry ice (frozen CO») and the canna- 
bidiol in the marijuana, producing more THC (one of the 
constituents of marijuana that gets you high). 

To cure your plants this way, place the already driedleaves 
on a 10 to 15 pound chunk of dry ice. Wrap them both 
together in newspaper (the better insulated, the longer the 
ice will last). Then, place this package in a cooler until the ice 
is gone. A period of 48 hours is the minimum time to leave 
them together; the longer the better. The COzis not harmful to 
you. 


1. Germinate your seeds in four or five moist paper towels. 
Sprouts will appear in about three to seven days. 
Chapter 10 2. Plant the seed sprouts immediately into a BR 8 growing 
A QUICK REVIEW cube. Place under Gro-Lux lights. Position the lights one 
inch from the BR 8. Give the plants an 18 hour day period 
and a 6 hour night. 

3. Water twice a day with tepid water and a weak nutrient 
solution for the first seven days or until the plants are one 
inch tall. Then, gradually increase to full strength. Keep the 
PH between 6.2 and 7.0. 

4. Get your growing tank and reservoir put together. Make 
the growing tank at least five inches deep. Also, get plant 
light set up. A plastic garbage can makes a good nutrient 
reservoir. 


| 
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5. Choose the growing medium and hydroponic plant пи 
ent to be used. Gravel being the superior for marijuana. 
Rinse the growing medium with fresh water, and sterilize 
if it was obtained from a river bed or some other source 
where it might have picked up bacteria. Gravel obtained 
from a store can be used for the first crop without sterilizing 

| but should still be rinsed. 
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. Once plants have reached two inches, you can place 
them into the growing medium. Space the plants about 6 
to 8 inches apart. Gradually work up to full strength nutri- 
ent solution overa period of seven days. Keep the growing 
medium moist; watering twice a day should be sufficient. 
If needed, water more often. 

. Periodically check the PH factor of the nutrient solution. 
Keep it between 6.2 and 7.0. If your reservoir is only a few 
gallons, add two aspirin to lower the PH a couple of points. 
White vinegar can also be used to lower the PH. To raise 
the PH, add a very small amount of calcium oxide (Quick- 
lime) or sodium hydroxide (see chapter on PH factor). 

. Change the nutrient solution every ten to fourteen days. 
Rinse with fresh waterat least every other nutrient change 
to prevent a toxic salt build-up. 

. Sit back and watch your plants grow; it's literally, almost 
possible. 
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When a book is finally completed, an author can seldom Sau 
it was done without any outside help. It takes many peoples’ 
talents to produce a book from an idea to a bound copy. 1 
would like to thank those who shared their talents with me. 


Debbie, for the encouragement she gave me to finish the 
book, and for all those late nights spent editing. You started 
my interest in hydroponics. Steve, for sharing his knowledge 
of how a book should be compiled. Evelyn, for her great 
illustrations and editing ability. Roger from EcoGrow, for his 
vast knowledge of hydroponics. Thank you for editing. 
Eddie, Gary and Larry, for use of their plants for pictures. Sid, 
for the time he put in helping with pictures. 

Typesetting by Carla at Pacific Press of Seattle, Inc. 


Thank you again. 
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A Final Word 


I hope you use the information in this Dook to your advan- 
tage. In researching hydroponics over the years, [found that 
itis used in many parts of the world for growing large quanti- 
ties of food. Eventually, with our growing population, we 
we may need hydroponics as a source for our food. 

Learning how to grow things hydroponically may be a 
greater value to you in the years to come. 

If you have any questions that you felt were not explained 


in the book, please drop me a line. Perhaps you may dis- 
cover something of value to me and the rest of my readers. 
I would be happy to gain your information and passitalong. 


Live well and grow well. 


Sincerelu, 
Patrick Daniels 
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Indoor Garden Supply 
Company Catalog 


FIXTURE AND LAMPS 
GRO-LUX LAMPS All Standard Gro-Lux Lamps 


1&" single 

24" single 

24" double 

36" single 

48" single 
48" УНО ПОМ .. à 48” double 
96" 73W 


*96" VHO 215W .. 
1000 watt 
metal halide .... 
one ure and lamp combination orders, figure the same weight as the fixture 


FIXTURES ONLY 


65.00 
25.00 
45.00 
65.00 


All fixtures comes with electric cord and instructions 


*Shipping information: Please note that these items cannot be shipped via 
UPS or US. mail because of size. Therefore it is necessary to ship via truck at 
a minimum rate of $18.00 for shipping and insurance for up to 100 pounds 


delivered to your door. $10.00 for washington, Idaho, and i 
ч Д lb h Or 
All truck shipments C.O.D. ee 


Discounts on orders of 10-15: 10% off. 
Cali for larger quanitity prices. 


INCANDESCENT 
PLANT LIGHTS 


These lamps fit into a standard 
light socket. They make an excel 
lent supplemental lighting source 
to be used in conjunction with 
fluorescent lights. They are also 
very good for using in places 
where it isn't practical to use 
fluorescent lamps. 


60 watt, 8 Oz. 
и 2. речна UE $475 
150 watt, 8 Oz. 


INCANDESCENT LIGHTING FIXTURES 


This utility lighting fixture comes with a clamp so that it 
can be mounted anywhere. Made of porcelain. 


Fixture with 6 ft cord, 21bs............... err 
М ПЕ Auli ео c acu ышт dg OUR 


S.LHOTTI мула 


1,000 WATT METAL HALIDE 
LAMP AND FIXTURE 


The Metal Halide lamp and fixture is the best artificial 
light source available. Plants grown with this type of light 
are superior to ones grown under fluorescent lighting. 


The 1,000 watt high intensity makes all the difference. 
we will pay half of the shipping cost for this fixture and 
lamp to anywhere in the continental United States. 
Measures 23 inches in diameter and 24 inches high. 
Average lamp life is 12,000 hours. 


1:000 Vatt Metal нанае ...........--.-.+------- 
Кап Oly ~ со Е ROO ORBIS 
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LIGHTING FIXTURE PARTS 


SWAG HOOKS 


These swag hooks can be used in 
places where a solid backing is 
difficult to find. Because of the 
special butterfly devise, they can 
be used anywhere. They come in 
black, brass and white. Please 


specify. 


Two per package, 4 oz. ..... SIE 


UTILITY HOOKS 
Used for hanging plants and fixtures, 3 oz. ...... 69C ea. 


PULLEYS 


in hydroponics, the plants may grow up to four inches a 
day. To make the chore of raising the lights an easy one, 


hang the lights on pulleys. 


NYLON ROPE 


For hanging lamp fixtures 


REPLACEMENT CORDS 
Heavy duty 8 foot cord for use with lighting fixtures. 


ОЗ Room EM Re ОЕ ОМ 


ооо Вью S285 


GE quick clamp plugs, for making extension cords or re- 
placing old broken plugs. No tools needed 


18 gage lamp cord for hooking up lamp fixture 15€ per ft. 


INTERMATIC 
CORDLESS TIMER 


when growing plants indoors 
under artificial lighting, it is impor- 
tant to keep the day and night 
period the same everyday to 
prevent premature flowering. with 
the use of a timer, you can sit back 
and forget it. The lights will turn on 
and off automatically. 


1875 watt capacity, 1 lb. .... $895 


Tee TIME-ALL 


INTERMATIC 
MASTER CONTROL 


This cordless timer can be set for 
up to 24 on and off periods by a 
simple push of a button. They are 
excellent for the hydroponic gar- 
den. with a minimum on-off time of 
60 minutes. 


1875 watt capacity, 1 lb. ... $1295 


INTERMATIC 
ЕВ11 


The best timer we have found so 
far for the automation of the hydro- 
ponic garden. with a minimum | 
on-off time of 30 minutes it can be | 
set up to 48 on-off operations with | 
additional trippers. Comes with ' 
two sets. 


1875 watt capacity, 2 lbs. .. $1495 
Two additional trippers ..... 


HEATING OR 
VENTILATING 
CONTROL 


Keep the growing room at a con 
stant temperature automatically 
with this sensitive thermostat 
Range adjustment from 30?to 110° 
F. Rated at 16 amps at 120 volts 
60Hz2500 watts. Great for green 
house application. instructions for 
electrical hook-up included. 


Thermostat, 1 ID........... 


SQNOUNVW TTHOSIN 


DAYTON INDUSTRIAL TIMER 


This Dayton timer is good for the larger lighting and 
pumping operations. Rated at 30 amps, it can be set for 
up to 12 on-off periods (with additional trippers). Minimum 
on-off time 60 minutes. Comes with one set of trippers. 
Instructions for wiring included. 


ОБОИ SO ANNO) INANE, 2b OS: DOS $2450 
Extra trippers/one set оПуо....................... 
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THE HYDRO-GROWER WICK UNIT 


For trouble-free growing, this wick unit is the one to use. 
Once the plants are started in the growing medium you 
can forget it for a while. All you do is add nutrients when 
the plants have used it up. Measures 10" x 20" x 8”. Comes 


Nutrient and growing medium, 17 lbs. 


THE HYDRO-GROWER II 


This unit measure 21 и" x 1534" x 7" It includes everything 
you need to grow large healthy plants. To feed the plants, 
simply pour the nutrient into the growing tray, then let it 
drain back. Comes with nutrient and growing medium. 


GROWING TRAYS 
Made from high impact plastic, it measures 2 11/4” x 1534" x 
THR 


Growing tray 
2 gallon bucket, 2 lbs. 


THE HYDRO-GROWER III 


This unit is the same as the Hydro-Grower И. with a larger 
nutrient reservoir and one extra tray for more growing 
area. Comes with nutrient and growing medium. 


See pages 46 and 47 for 
pictures and description. 
Comes complete with 
everything but seeds: 30 
Ibs. of crushed Kona lava, 
two specially formulated 
nutrients, electric aeration 
pump. circulation system. 
nutrient dispenser, pH test 
kit, peat pellets, poster. 
instruction manual and 
ful guarantee. Recom- 
mended by High Times 
and Head Magazines. 

; Includes all shipping 

B and handling. $49.95. 


I ^ 
AUTOMATIC HYDROPONIC GARDEN 


SLINA OINOdO?IC AH 
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EZY-GRO GARDEN 


This wick unit works very well for 
all types of plants. Made of plastic, 
it measures 122"x 12V»"x 12". It 
comes with nutrient, funnel for fill- 
ing reservoir, and growing medi- 
um. 


Ezy-Gro wick unit, 13 lbs.... $2395 


WICKS 


For use in building your own wick system or replacing 
old worn-out wicks. Made from a special fiber especially 
for hydroponic use 


NUTRIENT RESERVOIR 


AS used on the Hydro-Grower III. Made of plastic, it holds 
five gallons of liquid and comes with fitting for hookup 
using v?" tubing. 


HOSE AND FITTINGS 
AS used on the Hydro-Grower 1. 


Fittings, 3 oZz., Specify for зв or v» inch 
Зе” vinyl tubing 
Ya" vinyl tubing 


VINYL CLOTH 


For use in lining a growing unit made of wood or metal. 
Excellent to use if you plan on building your own hydro- 
ponic unit. 20 gage vinyl, 54 inches wide 


Weislhtgperfoot:'1s № $2 ft. 


PERLITE 


This prod uct works very well as an additive to soil oras a 
growing medium for hydroponics. Its moisture retention 
is excellent. 


Perlite, 5 Ib. bag 


VERMICULITE 


This product is often used in conjunction with perlite 
as an additive to soil or a growing medium for hydro- 
ponics. 


Vermiculite, 5 Ib. bag 


LITTLE GIANT PUMPS 


The P-AAA is a good pump to use for 
smaller hydroponic units. И has 
a capability of 120 gallons per hour with 
a one foot lift, 40 gallons at four feet. 
Comes with a three foot, three prong 
cord. 


P-AAA, 2 lbs 


The 1-AA is a good pump to use for all 
applications. 1t has a capability of 140 
gallons per hour with a one foot lift, 35 
gallons at five feet. Comes with a three 
foot, three prong cord. 


1-AA, 2% lbs 
The Little Giant 1-42A can be used in 
conjunction with the 5 gallon reservoir 


used on the Hydro-Grower Ill. Pumps 
140 gallons per hour. 


1-42A, 292 Ibs 


FLOAT SWITCH 


With the use of this float switch 
and a timer, any hydroponic unit 
can be converted to an automatic 


trouble-free unit. Instructions in- 0 e % 


ciuded. 
Little Giant Float Switch, 


If you find that you need a larger pump, or if you can't find 
the correct fittings and accessories. please contact us. 
Maybe we can help. 


DRILL POWERED PUMP 


For the low budget hydroponic system, this Flotec pump 
can be used in conjunction with your electric drill. It de- 
livers up to 200 gallons an hour. 


Flotec drill motor pump, 8 OZ. ..........---.....-..- $6.98 


S(YOHNV'ITAOSIIW 
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ECOGROW 10-8-14 


An excellent complete balanced 
plant nutrient made for hydropon- 
ics. It works great for all your plants 
needs. A small amount goes a 
long way! 


ORTHO FISH'N SIX 14-6-8 


Made from fish emulsion and trace 
elements, this fertilizer works well 
for growing all plants. Being high in 
nitrogen, it grows lush green foli- 
age. Ortho Fish'n Sixisdeodorized, 
and comes in 16 OZ, 1 qt. sizes. 


ОФ: о. $150 
join ubl oM Lie Бро 


ORTHO GREENOL 
LIQUID IRON 


поп deficiency is one problem 
easily alleviated with use of Ortho 
Greenol. A plant with an iron defi- 
ciency will appear pale green in 
color, and may have brown tips. 
Used as directed, Greenol will help 
your plants back to health. 


р... $1.98 


h 
Овтно 
BREENOL 

p, uua fot 


ROOTONE F 


It is possible to take cuttings from 
your plants to start new ones. With 
the use of Rootone, the mortality 
rate is less. It contains a fungicide 
to help preveni damping off. 


RA-PID-GRO 


This has been a favorite for grow- 
ers for many years. Good for 
hydroponics and soil gardening 
alike. 


8 oz, ship. weight 1 Ib. ...... SE 
н.о. 9250 


SUDBURY XYZ 


If you want to make up your own plant nutrient, these 
elements are the basis for all nutrient solutions. Nitrogen, 
phosphorus, and potash. 


Unit Y -44s3mitrogenm. Ulo ETE E 
Unit Y 44% phosphorus, 1 lb................- eese $2.29 
White 44 оао, Пт $2.29 


S.LN'AISE.L(CYN 


BALANCE SCALE 


A very accurate scale than can be used to measure 
nutrients when mixing your own. Small capacity, 125 
grams. Large capacity 500 grams. Made of high impact 
plastic. 


Arde AIDS е US Co odio e 
СА SSIs. Sore ОСЕБ STEP. $795 


‘Note that the numbers following the 
brand name indicate the percentage of 
nitrogen, phosphorus, and potash con- 
tained in that particular nutrient. 


JIFFY-7 


These pellets will expand when soaked in water for a 
short period of time. They are very good for starting seeds 
in. To transplant, simply place the whole pellet into the 
soil. 


НУ рег: a 4a VADER exui. 70€ dozen 


SUDBURY PH TEST KITS 


Tests PH, nitrogen, phosphorus, and potash of soil and 
nutrient. Grow better plants with this complete kit. Tells 
you what to add for optimum results. Complete instruc- 
tions enclosed. 


BR 8 GROWING CUBES 


PH TEST PAPER These cubes are the best thing on the market to use for 
starting seeds in. They are made of a cellulose fiber that 


| Test water and nutrient solutions is PH balanced. и will not affect the nutrient PH. 
from 4.5 to 7.5 pH by simply com- 


paring the color of the paper to the BRES Ореол TRECE E SERRE 756 doz. 
color chart. озна омет MM m. om o P м... NE 69C doz. 
Plastic tray 


| PH test paper, 5 yards 
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JIFFY POTS 


These pots, made of compressed 
peat moss, are the best bet to start 


SPRAY BOTTLES 


These spray bottles make the 
application of insecticide easy. 
They also work very well for foliar 
feeding using nutrient solution. 


поло те 6 OZ. sonten edenn Suse 
Тео ею. $225 


seeds in. They will last for a long 
time outside of soil, but will de- 
compose when planted into soil. 
They will save time and energy 
when transplanting. 


214" diameter 
ЗАопаште ок. ен - 79C doz. 
4” diameter 

(2 Ib. per dozen) 


BEGINNER'S GUIDE TO 


hydroponics 


ADVANCED 
GUIDETO 


HYDROPONICS 


James Sholto Douglas 


HOME HYDROPONICS 


AND HOW TODO IET 
` rM ANE 


UE Amm 


T. SAUNBY 


Beginners Guide to 
Hydroponics 


by James Sholto Douglas ... $395 
А very good introduction to hydro- 
ponics. It is à complete guide for 
the grower who wishes to raise 
vegetables and herbs. 


Advanced Guide to 
Hydroponics 


by James Sholto Douglas .. $1295 
This hard back cover edition is the 
latest book written by James Shol- 
to Douglas. It is an excellent book 
on the subject, though much of it 
is technical. 


Home Hydroponics 
And How To Do It 


by Lem Jones ...... нора $498 
This book is loaded with hints for 
the home hydroponic gardener. 
An excellent reference for the 
grower interested in tomatoes, 
cucumbers, lettuce and many 
other vegetables. One of the better 
books on the subject. 


Soilless Culture 


by T. Sandy 

This book is full of facts about 
hydroponic gardening. If you are 
really interested in hydroponics, 
you will want toread this one. Itisa 
little more technical than most 
books on the subject. 


Hydroponic Gardening 


by Ramond Bridwell 

The complete guide for the hydro- 
ponic gardener and more. This 
book contains a lot of valuable 
information that will help better 
your garden. 


How to Grow Marijuana Indoors 
Under Lights 


by Murphy Stevens 

An excellent book on the subject 
of cultivating Marijuana indoors 
Everything you need to Know, 
from germinating seeds to har- 
vesting. Sixteen pages of color. 


Indoor Marijuana Cultivation 


by Murphy Stevens 

Similar in content to Murphy's first 
bestselling book, How to Grow 
Marijuana indoors Under Lights, 
this Suide trims down the informa- 
tion to fit the needs of the hobby 
grower. Photographs on almost 
every page illustrate the clear, 
concise chapters on soil, contain- 
ers, light. watering, bugs, harvest- 
ing, Curing, etc. 


Cooking With Marijuana 


by Evelyn Schmevelyn 

Smoking more and enjoying it 
less? Try eating your next lid. This 
marijuana cookbook has plenty of 
palatable recipes. Some of which 
are delicious. 
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Cultivators Handbook CULTIVATORS 
of Marijuana HANDBOOK 
OF 


by Bill Drake 


This book is one of the first books MARIJUANA 
on the subject of cultivation. It is a 

very good book to have if you are 

interested in Cultivating plants in- 

doors or outdoors using soil. 


BILL DRAKE 


Magical Mushroom Handbook 


by Richard Miller 

and David Tatelman 

This 58page, pocket size field 
guide details the more common 
phylocybin mushrooms found in 
the United States. Included are line 
drawings and color photos that 
make identification easy. 


UPS 


ZONE CHART 
ZIP CODE 
PREFIXES — ZONE 
Northgate, Seattle 


For Shippers With Zip Codes 
SEATTLE LOCAL ZONE 


Fort Lawton, Georgetown, 


980-01 to 982-99 
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The Pill Book 

by Vito Perillo .. п соо 
This 64 page paperback is a refer 
ence and identification guide to the 
most widely used and abused pre- 
scription drugs. Eight pages of color 
plates show amphetamines 
(Christmas Trees, Black Beauties, 
etc.), sedatives (Quaaludes, Sopors, 
etc.) tranquilizers (Valium, Librium, 
etc.) and many more. 


THE PILL BOOK 


How To Identify and 
Grow Psilocybin Mushrooms 
by Jule Stevens and 


Rich Gee 


Shipping Charges 


At last, a mushroom book that is easy 
to understand and informative. Written 
in laymens terms, it contains а com- 
plete field guide for all psilocybin spe- 
cies, with over 30 color photographs 
for easy identification. Plus, tried and 
tested fool_proof methods of cultivating 


mushrooms. 
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Directions for Figuring Out 
at the Rate Chart and find the amount (example 
6 lbs. in zone 8 would be $2.53). 
4. For book orders alone add $1.00 for shipping. 
add this under shipping on your order blank. 
We can also send air-freight or parcel post. 


1. On all products there is a weight of the item (ex- 
cept book items, see step 4). Total all weights. 

2. Look at the zone chart tofind your zone. The first 
three numbers of your zip code tell you your 
zone (example 80072 is Zone 6). 

3. We ship UPS unless otherwise specified. Find 
the weight of your shipment (from step 1). Look 

5. Now take the shipping amount from line 3 and 


00 
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BLUE LABEL AIR » 


Е United Parcel Service Effective May 1, 1978 


SERVICE: RATE 
COMMON CARRIER RATE CHART Entire State CHART TERRITORY 
® Partiai State COLUMN _ SERVED ШЕЛ En СТРИ ЕТИП Е TEENS 
| N TERSTATE ALABAMA... .. C......Entire State 3: | 22 | 23 272 | 327 | зы 
АТАЗКА ... .Е. ....5ее Points Served а E НЕ 2167 338 288 oe 
ANY FRACTION OF A POUND OVER THE WEIGHT SHOWN TAKES THE NEXT HIGHER RATE АЙ e x. ты Xy pir m Served в" 3.68 392 4.69 504 492 
RATES TO GAN RATES TO COLORADO ........ ААС Ес See Points Served B 463 | 498 | 6.00 622 602 
PORE 3|ZONE ДЕНЕ BİZ ONE 6|ZONE 7 EXCEED one гоме 3 |zone ا‎ E see еш 8 ико dead t d 5 i 4 e se H 1 Sa 5.66 ssu $57 
$.84 | $.87 | $.90 | $.94 | $.99 $1. 261b. [$2.67 $3.14 |53.89154.70155.8757.06) $8.49 RISTRIGTIORICONUMBIA ECTS Еле n= | em 656 | zer | 790 | тев 
93) .99 1.05 | 1.14} 1.23| 1. 27" | 274) 3.23] 4.01) 4.85) 6.06] 7.31) 8.79 FLORIDA. : © = en Stoe ea || А 782 928 916 678 
ue - I ntire State ga 7.54 - - - 
1.02 | 1.11 | 1.20 | 1.34 | 147 | 1.649 28" | 282| 332) 413| 5.00| 626 7.55 9.09 eae p e 4 5 4 is- | ees | 667 | 1059 | 1034) бё 
1.11 ; 1.23 | 1.35 | 1.53 | 1.72 | 1. 29" | 2.89| 341) 425; 5.15| 6.46) 7.79) 9.39 ILLINOIS . E . Entire pu i 3 55 920 ШЕ 1093 1043 
1.20 | 1.35 1.50 | 1.73) 196 2.230 30" | 296) 350 437 5.30 6.65; 803 9.68 En poc. 152 | вав | 1026 | 1256 | 23 | 1153 
130|147|166|1.93| 220 | 253| 31" | 304| 3.60 450| 5.46 685 8.28] 9.98 KANSAS .... B. A i Served 20" | 1045 | 11.31 | 1387 | 13.28 um 
1.39 | 1.59 | 1.81 | 2.12 | 2.45 | 2.831 32" | 311| 3.69 462 561 705 8521 10.28 Eo rd eu re 2: | 58 | 57 7218 m A 
1.48 | 1.71 | 1.96 | 2.32 | 2.69 | 3.139 33" | 3.191 378| 474| 576) 7.25. 8 76 10.58 не ts F Ens ame A 1239 84 1550 1564 14.4 
SSA 4 ntire State £^ ex 13. А E - 
1.57 | 1.83! 211] 2.52 | 2.93; 3. 34" | 326) 3.87] 4.86) 591; 7 44) 9.01) 10.88 И EC В И E E ee 
1.66 | 1.95 | 2.26 | 2.711 317 | 3. 35" | 333) 396! 4.98) 6.06| 764 925) 11.17 MINNESOTA B Entire State 27" | 13.85 | 15.01 | 16.47 | 17.41 | 16.49 
[208 242| "за 22 784 949 147 meee Pt MERE E АЕ АЕ 
1.76 | 2.08 | 2.42 2.91 | 342 4. 36" |341| 4.06) 510| 6. | i f NEBRASKA TM: E | Sen Paint Свева 295 | 49428 || Satay | 7525 || 1088 || uz 
1.85 | 220 | 2.57 | 311 3.66) 4. " | 348| 415| 5.22) 637) 8.03] 9.74 11.77 EAA dni A - See оа Served = 179 | тла | 2109 | 1976 |1870 
n d 5 5 19. 
1.94 | 2.32 | 2.72 | 3.31 | 390 | 4. 356| 424| 5.34| 6.52 823| 9.98] 1207 СЕ T Е ich arn 38 : AS BT tee 24 2954 19.80 
2.03 | 2.44 287/350 415 | 4. "|363| 4.33) 546| 667| 8.43/10.22) 12.37 | | ган MENCO Н кше де c pes Bea rere s 
" | NEW YORK. ntir = 
| 2.12 12.56 3 02 | 3.70 14 39 | s 370; 442| 5.58 682 | 8.6210 46 12 66 aT OLINA Е A dr | зе: | 1821 | 1976 2437 | 22.71 2s] 
2.22|2.68 318 | 3.90 | 4.63 " | 3781 452| 571| 6.98) 882/1071/12.96 d DAKOTA + Е a Sae EM 1918 2062 26.08 2389 22.05 
2.31 | 280 333| 4.09 4.88 | 5. 3.85! 4.61) 5.831 713| 9.02/10.95! 13.26 АА, COR ЕЕ 40" | 2015 | 21.87 | 26.99 | 25.06 | 23.65 
2.40 | 2.92 | 3.48 | 4.29 5.12] 6. ” | 393) 470| 595| 7 28} 922111 19) 13.56 anes [CR ae 5 Enae Eid A : 2064522140. (RECS 28.24 aie 
249304 3.63 | 4.49 536 | 6. ” | 400| 4.79) 607| 743] 9.41 11 44 13.86 TENNESSEE. . .C . Entire State as | 2209 | 2599 | 2962 242 | 28.68 
258/316 378,468, 5.60! 6. "|407| 4.88) 6.19) 7.58| 9.61111.68| 14.15 TEXAS ..... .B...... See Points Served 45" | 2259 | 2451 | 30.27 | 28.01 | 26.41 
3 ЖҮ | IF VERMONT ..C .. .. Entire State 46" | 23.06 | 25.04 | 30.93 | 28.60 | 26.98 | 
к 394 4.88 | 5.85 "|415| 498| 631| 7.74) 9.8111.921 14.45 VIRGINIA mat 5 чє Erg m 88 Е E zat 
à ST VIRGINIA... .C......Entire " | 24.52 | 26.63 | 32.90 | 30.37 | 28. 
RES cope пе пара а aah нг Шани 
-bb | 3. a 2 d - ү 5 i WYOMING DA. .. Entire State ree actrees SUR DUO cons 
4.39) 5.47 | 6.58) 7. "| 437) 525, 667! 8.19110 40112 65 15 35 For auch Ackrowledgment of Delivery (AOD) — 20 cents 
4.54) 5.67 | 6.82 "1444 5 34 1059/12 89) 15.64 


ADDITIONAL CHARGES: 
For each COD received for collection 85 cents. 
For each Address Correction - B5 cents 
For each Acknowledgment of Delivery (AOD) 20 cents 
For each роскоде with a declored volue over 5100 - 25 cents tor each additional $100 or Iraction thereof 


WEIGHT AND SIZE LIMITS: 
Maximum Weight per package — 50 POUNDS. 
Moximum Weight of all packoges from one shipper to one consignee in опе doy — 100 pounds 
Maximum Size per package 108 INCHES IN LENGTH AND GIRTH COMBINED. 
Minimum charge lor a package measuring over B4 inches in length ond girth combined will be equal 
to charge for a package weighing 25 pounds. 


See separate rate chart for BLUE LABEL AIR | 
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